Normal and amnesic learning, recognition and memory by a neural model of cortico-hippo mpal interactions
A central problem in cognitive neuroscience concerns the processes whereby normal humans and other primates learn to recognize objects, and how these processes break down in different types of amnesic patients. The complexity of these processes has led to the development of neural models that might shed light on these issues. This article focuses on how one particular class of neural models, called Adaptive Resonance Theory (ART) models, can be applied to this task. ART models have been used to help explain and predict a large body of cognitive and neural data about recognition learning, attention and memory search I~. ART systems accomplish this synthesis by developing a solution to a fundamental problem about learning and memory that is called the stability-plasticity dilemma. An adequate self-organizing recognition system must be capable of plasticity in order to rapidly learn about significant new events, yet its memory must also remain stable in response to irrelevant or often repeated events. For example, how do we learn to recognize new faces without risking unselectively forgetting the faces of our parents? In order to prevent the unselective forgetting of its learned codes by the 'blooming, buzzing confusion' of irrelevant experience, an ART system is sensitive to novelty. It is capable of distinguishing between familiar and unfamiliar events, as well as between expected and unexpected events. The importance of expectancy and noveltyrelated processes in conditioning and cognitive processes has been extensively documented since the pioneering work of Tolman 5, Sokolov 6'7 and Vinogradova 8. In ART, interactions between an attentional subsystem and an orienting subsystem, or novelty detector, self-stabilize learning, without an external teacher, as the network familiarizes itself with an environment by categorizing the information within it in a way that leads to behavioral success 9. This learning system combines several types of processes that have been demonstrated in cognitive and neurobiological experiments, but not synthesized into a model system.
